Objective: To determine the relationship between family functioning and depression in primary caregivers of stroke survivors in China.
Background
Worldwide, stroke is one of the top five leading causes of death and is a major of cause of disability [1] . At least 50%e 70% of stroke survivors suffer from chronic neurological or cognitive impairment [2] creating significant burden on both the healthcare system [3, 4] and patient families [5, 6] . As the lifespan of the population increases with advances in medicine, so will the overall prevalence of stroke-related disability [7] . Given the burden on healthcare service, it was necessary to develop community-based rehabilitation as well as to improve the ability of family caregivers to provide quality rehabilitative care for stroke survivors [8] .
Systematic reviews of stroke family caregivers found that the burden of caregiving negatively impacted their physical and psychosocial well-being and even overall quality of life [9, 10] . In studies from Brazil, China, Japan, and Germany, it was shown that approximately 30% of family caregivers of stroke survivors have anxiety or depressive symptoms that extend beyond the acute phase of stroke [11À14] . Crosssectional studies suggest that the first month at home after a stroke can be the most difficult for caregivers [15] because of lack of knowledge [16, 17] or skills [18] related to the management of problems associated with the patients' safety, activities of daily living, and changes in cognitive and emotional function after stroke [19] . Caregivers with a strong sense of coherence, who are more able to respond to novel stressors, may be protected against experiencing burden and depression in the initial month after stroke [20] . Some studies suggest that stroke severity and patient behavioral problems increase the risk for caregiver depression [21, 22] . Other factors that may affect caregiver health during the first year are lowesteem, high threat appraisal [23] and anxiety [24] .
Family function refers to how members of a family communicate and work together. It is a reflection of the ability of a family to meet the demands of members as a whole, and its expression is closely related to the health of each individual and the occurrence and outcome of diseases [25] . Indeed, one study demonstrated that family function can affect the course and severity of psychiatric illnesses [26] . There are several ways to measure family function after stroke, and one major measure is the Family Assessment Device (FAD) [27] . It assesses six dimensions of family life: communication, roles, problem-solving, affective involvement, affective responsiveness, and behavioral control. A seventh dimension assesses general functioning. In the context of stroke, it remains unknown whether family function is associated with caregiver depression.
The aims of this study are as follows: (1) to examine family functioning and depression in caregivers of stroke patients; (2) to analyze the relationship between family functioning and depression; and (3) to explore the effects of demographic characteristics and family functioning on depression. We focused on family functioning because it can be effectively modified with nursing interventions.
Methods
Ethical approval was obtained from the Human Subjects Ethics Subcommittee of ZhengZhou University. Prior to enrollment in this study, informed consent was obtained from each participant. They were assured of anonymity, confidentiality, and their right to withdraw from the study at any time.
For this cross-sectional study, we recruited 196cases of hospitalized patients and caregivers between January 2014 and May 2014. Stroke survivors met the following inclusion criteria: (1) patients met the diagnostic criteria for cerebral apoplexy established in 1995 at the Fourth National Cerebrovascular Meeting and with computed tomography (CT) or magnetic resonance imaging (MRI) and (2) willingness to participate in the study. Participants were excluded if they were suffered from cognitive impairment, as measured by the Mini-Mental State Examination (MMSE). According to the results of the Chinese MMSE, there are three different cut-off points, depending on the respondent's educational level: a score 17 (illiteracy), >20 (primary school), and >24 (junior high school or above), indicating no cognitive impairment. Participants who suffered from cognitive impairment were excluded based on their MMSE scores. A primary caregiver was defined as someone who was not a social worker or professional who voluntarily assisted in daily activities and protected the interests of patients with cerebral apoplexy. In total, 196 participants were included in this study, where 11 participants were excluded due to cognitive impairment and five refused to participate. The final sample in the study included 180 patients and caregivers.
Measures

Family functioning
Family function [27] is a 60-item self-report questionnaire designed to assess six specific aspects of family functioning: problem solving (six items), communication (nine items), role (11 items), emotional reactions (six items), emotional involvement (seven items), behavioral control (nine items), and general function (twelve items). In addition, general functioning of the family, which is highly correlated with overall family functioning, is assessed. Each item was set to four options: totally agree, agree, disagree, and do not agree, where each option was assigned a value of 1, 2, 3, and 4 points, respectively. One or two points indicated healthy function, whereas three or four points indicated unhealthy family functioning. Prior to the start of the study, we took 30 cerebral apoplexy patients cases and performed a preliminary experiment, and calculated the scale of Cronbach 's a coefficient as 0.89, with a retest-reliability coefficient of 0.91.
Depression
The Center for Epidemiologic Studies Depression Scale (CES-D) is a 10-item self-report questionnaire used to assess depressive symptoms. It includes three dimensions: depression, positive emotion, and body complaint. A score of 10 or higher indicates depressive symptoms, with a highest possible score of 30. A simplified version of the scale with only 20 items was created by Andresen et al., [28] and it was used in China for the first time to evaluate caregivers of patients with cerebral apoplexy by Qiu et al. [13] .
Activities of daily living (ADL)
Barthel Index was used to evaluate ADLs. Scores of 0e20 indicated total dependence; 21-60 indicated severe dependence; 61-90 indicated moderate dependence, and 91-99 indicated slight dependence. Demographic characteristics, including gender, age, marital status, and educational level, were documented.
3.4.
Data collection
In order to test the readability, comprehension, and time needed to complete the questionnaires, two psychologists prior to the onset of the study participated in training sessions to ensure that the measures could be administered reliably. The inter-rater reliability of CED-S for 30 primary Caregivers reached 95% concordance. All participants understood the question items, and it took them approximately 30 minutes to complete these tests.
Participants were required to complete the demographic characteristics and Family Functioning Device according to their actual feelings. For participants who could not complete the questionnaires by themselves because of physical illnesses, the investigators recorded the responses. For those participants who were illiterate, the investigators read the questions and responses word-for-word and recorded their replies. These questionnaires were collected immediately and checked for completion.
Statistical analyses
All analyses were performed using the Statistical Package for Social Sciences (SPSS) software (version16.0, Chicago, IL, USA). Descriptive Statistics were used to compare demographic variables, FAD score and CED-S score. Pearson correlation analysis was employed to analyze the relationship between perceived family functioning and depression severity. Multiple hierarchical linear regression analysis was run to identify the impact of demographic characteristics and perceived family functioning on depression severity. p<0.05 was considered statistically significant.
Results
General characteristics of the patients and caregivers
Patient demographics are shown in Table 1 . Patient age ranged from 31 to 84 years, with a mean of 65.60 years, 62.20% were male, and 82.11% were married. Demographics for the patient caregivers are shown in Table 2 . Caregiver age ranged from 28 to 78, with a mean of 57.60 years, 76.67% caregivers were female, 23.33% were male, and 42.22% caregivers were married. 42.22%had junior School, 44.44% had high school education, and 13.34% had more than high school education.
Regarding relationship to the patient, 44.44% caregivers were spouse, 37.78% were child, 8.89% were parent, and 8.89% were other relative. The mean number of hours per day for caregiving was 15.00.
Community stroke survivors' family functioning
We compared descriptive statistics for community family functioning to normative data from the general Chinese population and found that the scores were higher for caregivers in all family functioning domains (Table 3 ).
Depression in caregivers
Caregivers were assessed on a number of tests for general depression, including the CES-D (shown as mean ± standard deviation (SD), 10 
Correlation of family function and depression in caregivers
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functioning was a moderately passive correlation (0.3＜jrj＜0. 7). Positive mood and family functioning were positively correlated (r ¼ 0.468, p＜0.05). Except for the behavior control, the relationship between depression scores, depressed mood, positive mood, and other subscales of family functioning were more or less correlated (Table 4 ). Physical complaints only correlated with total family functioning (r ¼ À0.502, p＜0.01).
Multivariable logistic regression analysis of depression
We also performed logistic regression analyses to determine whether variables were associated with depression. Depression was the dependent variable, where it was classified as 0 for no depression and 1 for depression. Family functioning score, social demographic factors (with career and marriage set as dummy variables), and ADL as the independent variables. Family functioning (b ¼ À0.578；OR ¼ 0.561；p＜0.01),
were all significantly associated with greater caregiver depression Table 5 .
Discussion
Most rehabilitation after a stroke occurs in the family home and involves supportive caregivers who provide direct assistance. When stroke occurs, it is often sudden and causes unexpected stress for both patients and their families. Communication can be affected within the family not only due to illness but also to a series of psychological reactions and coping strategies.
Our study found a moderately negative correlation between overall level of family function and level of caregiver depression. Logistic regression showed that of the four variables significantly associated with caregiver depression, family functioning was the most significant. Therefore, it is necessary to improve the assessment of stroke survivor families and the effectiveness of family-based interventions. Education about stroke along with a short series of visits with a family counselor can improve outcomes of stroke patients [29] . In additions, counseling and other interventions directed explicitly toward caregivers during the rehabilitation period are beneficial [30, 31] . More intervention studies are needed to determine which specific constructs, such as family functioning or caregiver education, should be targeted to produce the most benefit for caregivers and stroke survivors at risk for depression or functional impairment after stroke.
Reducing depressive symptoms [32] and caregiver burden of patients with dementia was shown to significantly aid both patients and caregivers, suggesting that identification and treatment of depression in stroke caregivers may be beneficial. In the last decade, the research and practice of family therapy has undergone rapid development [33, 34] . By improving family functioning, we can significantly aid in efforts to provide Chinese patients and their caregivers effective treatment for depression. Chinese clinicians should consider ways to encourage their depressed clients to explore new ways to share their feelings with family members and significant others. Other Chinese scholars have emphasized the likelihood that family therapy and family based interventions have special applicability in the Chinese context, in comparison to Western treatment strategies, due to the more collectivist nature of the culture [35] .
Consistent with another study [36] we found a relationship between low ADL scores or stroke severity and caregiver burden and depression. Given that stroke severity was an independent predictor of considerable caregiver strain, it follows that rehabilitation programs and strategies that deal with stroke-related disability might alleviate the burden of caregivers. We found that caregivers of first-time stroke subjects responded differently than those caring for patients with recurrent strokes. Caring for recurrent stroke patients was more likely to cause considerable strain, since recurrent strokes usually cause deterioration of functional status and increase the difficulty of care. Informal caregivers are more likely to worry about possible future recurrent strokes. Thus, we should not assume that caregivers will adjust more easily to their role if they have had previous experience with family members with stroke. i n t e r n a t i o n a l j o u r n a l o f n u r s i n g s c i e n c e s 2 ( 2 0 1 5 ) 1 8 4 e1 8 9
There were some limitations in this study. First, the total number of caregivers interviewed was small. Despite our efforts to call upon care managers and public health nurses for assistance and cooperation, some caregivers were too busy to spare time for an interview. Thus, the perceptions of the caregivers included in the study may not have broadly applicability. Second, we did not assess the severity of depression. Third, participants were selected from three communities in Zhengzhou, and this geographical limitation may limit the generalizability of our findings to the general population. Future studies should enroll a larger sample size and assess the severity of depression.
Conclusion
Taken together, our data suggest that when caring for survivors of stroke medical staff should strengthen the assessment family status of patients with stroke, actively carry out continuous nursing service, provide continuous stroke related knowledge and emotional support, alleviate caregiver depressed mood, and improve the ability to cope with and adapt the emergency.
